Hydroxylamine as an inhibitor and terminal acceptor in the respiratory chain of the bacterium Paracoccus denitrificans.
Three sites of inhibitory action of hydroxylamine were identified in the respiratory chain of anaerobically grown bacterium Paracoccus denitrificans. Terminal oxidases were blocked at concentrations of 10(-4) to 10(-3) mol.l-1, and the inhibitor competed with artificial donor of electrons N, N, N', N'-tetramethyl-l, 4-phenylenediamine. In the anaerobic part of the respiratory chain inhibition of nitrite reductase and apparently also nitric oxide reductase occurred, resulting in the increased accumulation of nitric oxide during denitrification. These effects together with the inhibition of terminal oxidases by nitric oxide are probably realized through switching the electron flow from oxygen to nitrogen terminal acceptors in the presence of hydroxylamine. By means of difference spectroscopy, the respiratory inhibitor mucidin and a cytochrome c-deficient mutant of Paracoccus denitrificans, hydroxylamine could be shown to serve also as a terminal acceptor of the cytochrome c region. Reduction of hydroxylamine to ammonia was at the same time accompanied by the formation of transmembrane electrical gradient. Hydroxylamine reductase was purified 123-fold from the periplasmatic cell fraction by FPLC; the product obtained showed the features of respiratory nitrite reductase of the cytochrome cd1 type.